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ABSTRACT 
This study aimed to identify: i) the prevalence of malnutrition according to the scored Patient 
Generated-Subjective Global Assessment (PG-SGA); ii) utilization of available nutrition 
resources; iii) patient nutrition information needs; and iv) external sources of nutrition 
information. An observational, cross-sectional study was undertaken at an Australian public 
hospital on 191 patients receiving oncology services. According to PG-SGA, 49% of patients 
were malnourished and 46% required improved symptom management and/or nutrition 
intervention.  Commonly reported nutrition-impact symptoms included: peculiar tastes (31%), 
no appetite (24%) and nausea (24%). External sources of nutrition information were accessed 
by 37%, with popular choices being media/internet (n=19) and family/friends (n=13). In a 
sub-sample (n=65), 32 patients were aware of the available nutrition resources, 23 thought the 
information sufficient and 19 patients had actually read them. Additional information on 
supplements and modifying side effects was requested by 26 patients. Malnutrition is 
common in oncology patients receiving treatment at an Australian public hospital and almost 
half require improved symptom management and/or nutrition intervention. Patients who read 
the available nutrition information found it useful, however awareness of these nutrition 
resources and the provision of information on supplementation and managing symptoms 
requires attention. 
 
Key words: dietetics; nutrition assessment, nutritional status, information needs, oncology, 
cancer 
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Introduction 
The prevalence of disease-related malnutrition in cancer patients ranges from 40-80% (1). 
This varied prevalence is due to the different classifications of malnutrition used and the 
malignancy itself including: tumor type; stage; location; and/or the anti-cancer treatment (2). 
Malnutrition results in increased risk of complications, poor response and tolerance to 
treatment (3), decreased quality of life (QoL)(4,5) and increased health-care costs (3,5,6).  
 
Optimising the nutritional status of patients with cancer and identifying those at risk of 
malnutrition can contribute to improvement in treatment outcomes and QoL when nutritional 
issues are addressed (7). Although early studies in patients receiving chemotherapy have not 
demonstrated improved outcomes with nutrition counselling (8,9), recent studies have shown 
that nutrition interventions result in improvements in dietary intake (10,11), nutritional status 
and QoL in patients receiving radiotherapy (11,12). Nutrition support may result in an 
improvement in the tolerance of therapy and in some situations contribute towards the 
enhancement of the effectiveness of treatment (6,13). It is therefore important to reliably 
identify patients who are malnourished or at nutritional risk as the first step towards providing 
appropriate nutrition support.  
 
The scored Patient-Generated-Subjective Global Assessment (PG-SGA) (7,14) is a validated 
tool for assessing the nutritional status of patients with cancer. It is based on a combination of 
known prognostic indicators of weight loss and performance status, as well as clinical aspects 
of nutritional intake and its impediments, allowing identification of malnutrition and 
assessment of nutritional status (4,7,14). Despite being recognised as a useful tool and 
adopted by the American Dietetic Association as the standard protocol for patients with 
cancer, there are few studies in the literature which have systematically assessed the 
nutritional status of oncology patients using the scored PG-SGA (15). 
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Cancer diagnosis often results in an interest in dietary modification by patients for a number 
of reasons including: side effects of the anti-cancer therapy; desire to optimize potential 
outcomes of treatment; and family, peer or medical professional influence (16,17). This often 
leads to a need for information regarding nutritional strategies. Investigating the utilization 
and usefulness of the nutrition resources currently available in the hospital and identifying 
any additional resource needs, enables patient expectations to be better met. In order to 
contribute towards the planning of nutritional support for the expanding oncology services, 
the Department of Dietetics and Nutrition in consultation with the Department of Medical 
Oncology, we were interested in the number of oncology patients who were malnourished and 
in need of nutritional support and whether or not the available nutrition resources met patients 
needs. 
 
The aims of this study were to: i) determine the prevalence of malnutrition according to the 
scored PG-SGA; ii) assess utilization of available nutrition resources; iii) assess nutrition 
information needs of oncology patients attending an Australian public hospital; and iv) 
identify external sources of nutrition information 
 
Methods 
Subjects 
An observational, cross-sectional study was conducted involving patients aged greater than 18 
years attending the oncology clinic (outpatients), chemotherapy unit (day unit) and oncology 
ward (inpatients) at an Australian public tertiary hospital. Exclusion criteria included patients 
identified by the nursing or medical staff as unsuitable (end stage illness or significant 
cognitive impairment), patients whose diagnosis was unclear or not yet confirmed, and non 
English-speaking patients. For patients attending the cancer outpatient clinics, oncology 
consultants screened for eligible patients at least seven days prior to their clinic appointment 
and a letter of invitation to participate in the study was posted. Study investigators then 
approached the patients on the day of their clinic visit to further explain study procedures and 
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undertake the informed consent process. For patients attending the chemotherapy unit or 
oncology ward, the consulting oncologist and/or clinical nurse screened for eligible patients. 
The informed consent procedure was then undertaken by study investigators. Data collection 
was conducted in consecutive patients over three study periods of 10 weeks each during 2004 
and 2005. A pair of final year Master of Nutrition and Dietetic student researchers undertook 
data collection during each study period (i.e. a total of six student researchers collected data 
over the course of the complete study). The student researchers all received training and 
practice with the nutritional status and anthropometric assessments and were required to 
demonstrate appropriate inter-rater reliability before commencing data collection. The 
Flinders Clinical Research Ethics Committee approved the protocol (155/034) and all patients 
provided written informed consent. 
 
Data collection 
Information on age, gender, weight history, height, diagnosis and aspects of treatment were 
obtained from patient medical records. Current body weight was measured to the nearest 
0.1kg using calibrated weight chair (WellsWeight Digital Chair Scale, 150kg capacity) or 
Soehnle floor scales (Soehnle, Serogule Quetiapine, 120kg capacity). Body Mass Index 
(BMI) was calculated from current weight and height using the standard formula: 
weight/height2 (kg/m2). Patients aged less than 65 years were categorized into the following 
groups based on BMI: <18.5kg/m2 (underweight); 18.5-24.9kg/m2 (acceptable weight); and 
≥25kg/m2 (overweight/obese) (18). For patients aged greater than 65 years, BMI <22kg/m2 
was defined as underweight, BMI of 22-29kg/m2 defined acceptable weight and a BMI 
>30kg/m2 defined overweight/obesity as these BMI cut-offs equate to the 15th and 85th 
percentiles respectively of the Australian longitudinal study of ageing data (19).  
 
Nutritional status  
The valid and reliable scored PG-SGA was used to assess nutritional status using a pre-
determined protocol (14). For each patient, a total PG-SGA score was calculated and a global 
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rating was assigned; PG-SGA A (well-nourished), PG-SGA B (suspected malnutrition or 
moderately malnourished), or PG-SGA C (severely malnourished). The scored PG-SGA 
consists of two sections: 1) a check-box medical history component (weight history, oral 
intake, nutrition impact symptoms and functional capacity) to be completed by the patient; 
and 2) a section to be completed by the clinician (e.g. doctor, nurse or dietitian) which 
includes a physical examination (subcutaneous fat loss, muscle wasting and oedema) and 
patient history such as diagnosis, age, metabolic stress and steroid usage. For each component 
of the PG-SGA, 0-4 points are awarded with reference to the relative impact on nutritional 
status. Typical scores range from 0-35, with higher scores reflecting an increased risk of 
deterioration in nutritional status, and scores ≥9 indicating a critical need for nutrition 
intervention and/or symptom management (12,14). The global rating and PG-SGA score are 
two separate but related rating systems. The global rating is used to define nutritional status 
and the score can determine smaller changes in nutritional status. We have previously shown 
that a change in PG-SGA score of 9 is required to move the global rating category (4). It is 
possible to be well nourished (i.e. PG-SGA global rating of A) but have a relatively high PG-
SGA score 9 (i.e. PG-SGA score of 13) due to nutrition impact symptoms which are of a short 
duration and have not yet resulted in significant weight loss to affect global nutritional status. 
However, this would indicate to the health professional that while the patient is currently well 
nourished, the patient is at nutritional risk due to multiple nutrition impact symptoms and 
would be monitored closely and receive dietary counselling. 
 
Data collectors were required to demonstrate the same PG-SGA global rating and a PG-SGA 
score within ± 2 on five patients independently assessed by the supervisor (EI) prior to 
commencement of data collection. The supervisor (EI) also independently assessed three 
patients at random during the study to ensure collection remained within these limits . 
 
Anthropometric Measurements 
 7
Two upper arm anthropometric measures; mid upper arm circumference (MUAC) and 
triceps skin-fold thickness (TSF), were measured following completion of the scored PG-
SGA. The student researchers were trained by a staff member with Level 1 accredited 
anthropometric training and were required to demonstrate measures within ±10% compared 
with the supervisor before commencing data collection. All measurements were made in 
triplicate and the results used to determine an average.  
 
MUAC was measured (to the nearest 0.1cm) mid way between the tip of the acromion and 
olecranon process (marked with black pen) to the nearest mm of the posterior aspect of the 
right arm using a plastic measuring tape, with the subject’s arm hanging relaxed at their side. 
TSF were measured (to the nearest 0.2mm) using a calibrated Harpenden skinfold caliper 
(British Indicators, UK) which applies 10b/mm2 of pressure to the skin-fold.  Measurement of 
a vertical fold of the right arm was made midway between the tip of the acromion and 
olecranon process (at the same level as the MUAC measurement), by pinching the skin fold 
with the thumb and index finger at the marked landmark and applying the calipers 1cm below, 
with the arm hanging vertically and the palm facing up (20).  The average value was directly 
compared to age-specific percentile values (21), with TSF below the 5th age-specific 
percentile considered evidence of moderate/severe fat loss and subsequent moderate 
malnutrition (22). Average MUAC and TSF values were used to calculate two anthropometric 
muscle indices: mid-arm muscle circumference (MAMC) and corrected arm muscle area 
(CAMA) using standard equations (23). 
 
AMC cm2 = MUAC (cm) – 0.3142 TSF (mm) 
CAMA cm2 = AMC cm2/4л – 10 (males) 
CAMA cm2 = AMC cm2/4л – 6.5 (females) 
 
Cut-off values for CAMA of ≤21.4 cm2 for males and ≤21.6 cm2 for females were used to 
determine risk of malnutrition (24).  
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Nutrition Resource Utilization and Needs 
For the first two data collection periods, a self-administered questionnaire inquired about 
accessed external sources of nutrition information and utilization of the nutrition resources 
provided by the hospital. Analysis of data from study periods one and two demonstrated that 
patients did not understand all of the questions (e.g. most patients were satisfied with the 
available resources and yet many were unaware that these resources existed). Hence the 
questions were refined and administered as a structured interview conducted during the third 
data collection period. This interview contained nine questions (combination of open-ended 
and yes/no questions) relating to patient awareness, utilization, satisfaction and needs in terms 
of the nutrition and cancer resources available at the hospital. Hence external sources of 
nutrition resource information was collected during the three study periods by questionnaire 
(N=191), and the interview data evaluating nutrition resource acceptability was collected only 
during study period three (n=65).  
 
Statistical Analysis 
Kolmogorov-Smirnov analysis demonstrated that variables were normally distributed except 
for PG-SGA and TSF scores. TSF was log transformed to improve distribution, however PG-
SGA score could neither be log nor inversely transformed. Descriptive statistics are presented 
as mean ± standard deviation, or median with range, as appropriate. Parametric analyses were 
used for all continuous variables except for PG-SGA score, where non-parametric analyses 
were performed. Chi square analyses were used to assess associations between categorical 
variables and nutritional status (PG-SGA global rating of A vs B or C), with Pearson 
correlation analysis of continuous variables used to determine any correlation between PG-
SGA score with age, anthropometric variables (BMI, TSF, CAMA) and percentage weight 
loss in the previous one and six months. Independent t-tests or Mann-Whitney tests compared 
nutritional status (well nourished = PG-SGA A and malnourished = PG-SGA B or C), with 
age and anthropometric parameters. Groups PG-SGA B and C were combined due to 
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insufficient sample size in group C. Data from the nutrition resource needs interview were 
analysed for frequency of response and/or coded into “themes”. Statistical significance was 
reported at P <0.05 level (two-tailed). Data was analysed using SPSS for Windows version 
12.0.1 (Statistical Package for Social Sciences, IL, USA). 
 
Results  
Subject characteristics 
A total of 300 patients were eligible for the study and 191 consented to take part resulting in a 
participation rate of 64%. For the chemotherapy unit and oncology ward, 65 of 69 (94%) 
eligible patients agreed to participate in the study and there were no significant differences in 
baseline characteristics between those who did and did not take part in the study. In the cancer 
clinic, 231 patients were identified as eligible and 126 (55%) consented to participate in the 
study. Reasons for non-participation included: already involved in other studies (n=64); 
missed clinic appointment (n=28); and too busy (n=13).  
 
Malnutrition and nutrition impact symptom prevalence 
Participant characteristics are presented in Table 1. According to PG-SGA global rating, 49% 
(n=94) of patients were malnourished (moderately malnourished n=90, severely malnourished 
n=4). The prevalence of malnutrition ranged from 26% (13/50) in the chemotherapy unit, 
56% (71/126) in the cancer clinic and 67% (10/15) in the oncology ward. According to the 
PG-SGA score, 46% (n=88) of patients had a score ≥9 indicating a critical need for improved 
symptom management and/or nutritional intervention options. The frequency of nutrition 
impact symptoms experienced are presented in Figure 1. Forty-eight percent of patients 
reported that they had problems with eating. Patients who experienced a greater number of 
nutrition impact symptoms were more likely to be malnourished (Mann Whitney U = 1872.5; 
P < 0.001), with almost 90% of patients with five or more symptoms assessed as 
malnourished (Figure 2).    
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Association between PG-SGA and key variables 
Association between continuous variables and nutritional status as defined by PG-SGA global 
rating are shown in Table 2. Significant associations were found between PG-SGA score, PG-
SGA global rating, and BMI. The direction of association for anthropometric measures was as 
anticipated (i.e. higher PG-SGA score associated with lower anthropometric measurements) 
but did not reach statistical significance. Due to the heterogenous nature of the sample with 
low patient numbers in particular histological and stage subgroups, investigation of 
associations between PG-SGA and cancer type and stage was not performed. 
 
Nutrition Resources 
Access to external sources of nutrition information (N=191) 
Sources of nutrition information external to those available from the hospital were accessed 
by 37% (n=70) of the sample, with popular choices being the media/internet (n=19), health 
professionals (e.g. doctor, nurse, dietitian) (n=17), family/friends (n=13) and book shops 
(n=10). Topics included: the benefits of increasing or decreasing specific foods or nutrients 
(n=23); eating tips for cancer treatment side effect management (n=16); general healthy eating 
(n=13); nutritional supplements (e.g. Sustagen (n=9)); and other nutrition information (n=9). 
Following cancer diagnosis, 41% (n=78) of patients altered their diet, with the most common 
changes being: increasing fruit and vegetable intake (n=34); decreasing red meat intake 
(n=16), increasing dairy intake (n=13), and reducing fat intake (n=7). 
 
Nutrition Resource Utilization and Needs (n=65) 
Due to concerns with patient interpretation of  the resource utilization and needs section of the 
self-administered questionnaire, these questions were asked via a structured interview during 
study period three (n=65). In this sub-sample of 65 cancer patients, 32 were aware of the 
resources on diet and nutrition available from the patient resource room of the hospital. Of 
those aware of the available information, 19 had read it. Reasons for not reading this 
information included: already having a healthy diet (n=5); having no problems with eating 
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(n=4); lack of time (n=3); or already receiving dietetic services (n=1). Of those who had 
read the information, 14 considered it useful and had used it for: meal planning (n=6); helping 
to manage treatment side effects (n=4); increasing knowledge about a diet to follow during 
cancer treatment (n=2); and to increase energy/nutrient intake through diet (n=2). Of the 32 
patients aware of the available information, 23 (72%) agreed that the amount of information 
available was sufficient, one considering it insufficient, and five being unsure. Additional 
information on diet and nutrition to be made available in the patient resource room was 
requested by 26 (39%) patients. The most frequent requests being: dietary strategies to help 
manage treatment side effects (n=14); the use and effectiveness of vitamin, mineral and herbal 
supplements (n=13); weight management and maintenance (n=10); and other information 
(n=17) such as quick and easy meal ideas, the effectiveness of alternative diets (e.g. Gerson 
diet), and foods to eat to decrease the chance of cancer recurrence.  
 
Discussion 
This study determined the prevalence of malnutrition according to the scored PG-SGA, and 
identified the nutrition resource utilization and needs in oncology patients attending an 
Australian public hospital. 
 
Malnutrition and nutrition impact symptom prevalence 
Despite the recommendations that standardized and validated nutrition assessment protocols 
be used for patients with cancer, nutritional status is often not systematically evaluated in 
clinical practice (25). Approximately half the cancer patients in this sample had malnutrition, 
ranging from one third of those having chemotherapy to two thirds of hospital inpatients. This 
finding was not unexpected as patients with cancer have the highest prevalence of 
malnutrition amongst hospitalized inpatients (2) ranging from 40-80% (1,2,26 ). In the current 
study, the malnutrition prevalence of 67% in the oncology ward was slightly lower than the 
75% malnutrition prevalence using the SGA rating reported in 65 oncology inpatients by 
Bauer & Capra (27). (but this may be related to the sample size variability) and a little higher 
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than a recent study of 781 Spanish patients with advanced cancer (equal proportions 
inpatients and outpatients) who reported malnutrition in 52% of the sample based on PG-SGA 
global rating (15).  , . The one third of chemotherapy patients assessed as malnourished is 
similar to the malnutrition prevalence of 35% in 60 outpatients commencing radiotherapy 
using the PG-SGA global rating (12).  
 
The prevalence of nutrition impact symptoms (48%) in our study is relatively low compared 
with previous studies of patients with cancer (1,5, 28) but is comparable to the 62% reported 
in 151 patients with lung or gastrointestinal cancer (29). The differences may be due to the 
different diagnoses and treatments between the groups. The frequency and types of nutrition 
impact symptoms was associated with cancer sites, for example, patients with prostate cancer 
experience fewer nutrition impact symptoms than patients with GI cancer (1). In the current 
study, symptoms such as peculiar taste, no appetite, nausea, feeling full quickly, constipation, 
pain, mouth sores, diarrhoea and vomiting occurred significantly more frequently in 
malnourished patients. Some of these symptoms are also associated with poor functional 
ability, poor quality of life (28) and low energy intake (7). Appropriate nutrition intervention 
should adequately address these symptoms to improve nutritional status and QoL (5). In our 
study, we also found that patients with a greater number of symptoms were more likely to be 
malnourished. For patients who had more than three symptoms, nearly three quarters were 
malnourished. This data suggests that the number of nutrition impact symptoms may be a 
good indicator to determine malnutrition risk in patients with cancer and could be used in 
clinical setting as an aid to identifying patients in need of intervention.  
 
Association between PG-SGA and other variables  
BMI was associated with PG-SGA global rating when categorized into underweight, 
acceptable weight and overweight/obese age-related categories. However, 84% (79/94) of 
patients assessed as malnourished using the PG-SGA had a BMI within the acceptable or 
overweight/obese range. Segura et al (2005) reported a similar result in a sample of patients 
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with advanced cancer, where although 70% had lost weight, only 6.5% had a BMI 
<18.5kg/m2 (15). This probably reflects that Western nations are getting fatter (30) and while 
anthropometric measures may be useful indicators of chronic under-nutrition in certain 
populations e.g. older adults (21) they may not be as useful in conditions such as cancer 
where patients may be reasonably well until shortly before cancer diagnosis. Other 
anthropometric parameters, corrected arm muscle area (CAMA) and TSF, have previously 
been reported as being an indicator of nutritional health in older adults, in terms of body 
protein and fat stores (21,31,32). CAMA cut-off values of ≤21.4cm2 in men and ≤21.6cm2 in 
women, defined by Friedman et al (24), have been evaluated in older adults in both non-
institutionalised and institutionalised settings, and have been shown to be predictive of 
clinical outcomes, including short term morbidity and mortality (21,24,32). TSF has been 
used as an indicator of nutritional status in conjunction with BMI, with values <5th age-
specific percentile considered indicative of moderate to severe malnutrition (21,22). Miller et 
al (2002) reported that CAMA was useful in assessment of under-nutrition in older adults, and 
that it has better prognostic value than BMI in predicting mortality risk (21). Despite this, we 
did not find any significant difference or correlation between CAMA or TSF and PG-SGA 
score or global rating. This is suspected to be, as with BMI, due to the majority of our sample 
being overweight, with the mean CAMA a high 40.4cm2 ± 14.2, and only 9 patients having 
CAMA scores below the cut-off values. Similarly with TSF, the median was high with only 
15 patients having values below the 5th age-specific percentile. In addition, such parameters 
are difficult to accurately measure in overweight patients and are thus prone to measurement 
error, which could explain the lack of significant association seen (23). To our knowledge, no 
prior study has investigated any association between PG-SGA and anthropometric parameters 
of TSF and CAMA, however several others have used anthropometric measures and 
percentage weight loss to determine nutritional status (20,22) and others have significantly 
correlated such with SGA (32).  
 
Nutrition resource utilization and needs 
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Almost 40% of patients expressed the desire for additional nutrition resources such 
as managing treatment side effects and vitamin and mineral supplements, to be available in 
the patient resource room.  Not surprisingly, as not all patient needs were met, a significant 
proportion (37%) of patients accessed nutrition information from outside of the hospital. 
These results are similar to a study which reported that 46% of 217 young cancer patients had 
unmet needs in terms of nutrition and dietary information (34). Salminen et al (2000) also 
assessed attitudes towards dietary changes and need for dietary advice in breast cancer 
patients and reported one third of patients expressing a need for more dietary information 
(17). In the current study, the second highest choice for providing nutrition information were 
health professionals which should mean that patients have a greater likelihood of receiving 
scientifically-based and appropriate nutrition information. This highlights the importance of 
health professionals such as nurses and doctors being aware of patients’ interest in nutrition 
and having the capacity to answer general nutrition enquiries, provide appropriate resources 
or refer to a dietitian. However it may be of concern that other popular sources were the 
media, internet, family and friends. The quality of nutrition information available in popular 
media may be variable and it is important to ensure that patients have access to valid sources 
of information. Further research is required to determine the appropriateness and scientific 
validity of sources of nutrition information accessed by oncology patients other than that 
provided by the hospital.  
 
There are limited needs assessments relating to nutrition resource utilization and 
requests for additional nutrition resources in patients with cancer. A desire or need for more 
information about diet and exercise was requested by 89% of 217 cancer patients aged 18-40 
years with a range of haematological or soft tissue sarcomas (34). In the current study over 
half of the patients were unaware of the nutrition resources available at the hospital. The 
reason for the lack of awareness is not known but we speculate that it may be due to patients 
feeling overwhelmed with the amount of information they have already received regarding 
their diagnosis and treatment. There is a need for additional work in this area to identify the 
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most effective strategies to meet patients’ requirements for information and its delivery. A 
useful strategy to increase patient awareness of the available resources could be to provide a 
general nutrition and cancer resource e.g. Cancer Council nutrition resources, to all patients 
undergoing treatment at the centre. During medical or nursing reviews, patients experiencing 
any nutrition-impact symptoms could be provided with the relevant nutrition resources or 
reminded of the nutrition information available in the patient resource room.  
  
Greater than 40% of the patients in this study made changes to their diet following cancer 
diagnosis. Marskarinec et al (2001) explored patterns and motivation for dietary change in 
cancer survivors and found the majority of changes were decreases in meat and fat and 
increases in fruit, vegetable and herbal supplement intake (16). The major themes identified 
for such dietary changes were hopes that nutrition would increase well-being, maintain health 
and prevent cancer recurrence (16). This result is similar to the current study in terms of the 
type of information desired by patients, and the major reasons for any dietary changes made. 
It is important to assess cancer patients’ resource needs to reduce unnecessary dietary 
restrictions and adoption of unproven fad diets which could potentially impact on patient 
nutritional status (16,17). 
 
Strengths and limitations  
The strength of this paper is that it utilized a standardized, valid and reliable nutritional 
assessment tool to systematically assess nutritional status in this oncology population.  
The major limitation of this study is the lower than anticipated consent rate for those in the 
oncology clinic (55%) due to the recruitment method. It is possible that our sample may not 
be representative of the overall oncology clinic sample in terms of diagnostic and treatment 
mix. However, there was a 93% consent rate for the chemotherapy unit and oncology 
inpatients with no differences between those patients who did or did not consent to the study. 
Therefore our sample appears to be representative of the chemotherapy unit as a whole during 
the data collection period. Measurement bias is possible, particularly considering the high 
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proportion of overweight and obese patients in this sample although this may reflect the 
population in western society. Inter-rater reliability was not assessed and this is a limitation of 
the study. However anthropometric training and assessment prior to and during data 
collection should have mitigated this limitation. Other researchers have demonstrated that 
with training, the PG-SGA has a high inter-rater reliability with 90% agreement in 87 cancer 
patients (35). Further research should utilize a prospective study design to follow patients 
receiving nutrition services and nutrition information to assess nutritional status, patient 
satisfaction and whether or not nutrition resource needs and ultimately, treatment outcome 
were met. 
 
In conclusion, malnutrition is common in oncology patients attending an Australian public 
tertiary hospital with almost half requiring improved symptom management and/or nutrition 
intervention. Sources of nutrition information external to the hospital were accessed by over 
one third of the oncology patients with the media and internet being the most popular choices. 
For patients who had read the available information it appeared to be useful, however 
patients’ awareness of these nutrition resources, the accuracy of external nutrition 
information, and the provision of information on supplementation and managing symptoms 
require attention. 
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Table 1.  Characteristics for 191 oncology patients attending an Australian public 
hospital  
PATIENT CHARACTERISTICS 
Age (years) 62.5 ± 13.2 (25-86)
Gender (M:F) 114 (60%): 77 (40%) 
Cancer Type  
       Adenocarcinoma 3 (2%) 
       Breast 61 (32%) 
       Cervical  4 (2%) 
       Colorectal 31 (16%) 
       Endometrial 4 (2%) 
       Esophageal 4 (2%) 
       Gastric 7 (4%) 
       Head and neck 5 (3%) 
       Hepatic 3 (2%) 
       Lymphoma 7 (4%) 
       Lung 15 (8%) 
       Non-Hodgkins Lymphoma 13 (7%) 
       Ovarian 6 (3%) 
       Pancreatic 3 (2%) 
       Prostate 6 (3%) 
       Renal 2 (1%) 
       Missing primary 17 (9%) 
Cancer stage†  
     Stage I 4 (2%) 
     Stage II 18 (9%) 
     Stage III 25 (13%) 
     Stage IV 45 (24%) 
     Not staged 99 (52%) 
Anti-cancer therapy  
    Chemotherapy only 140 (73%) 
    Radiotherapy only  11 (6%) 
    Combined chemotherapy and radiotherapy   26 (14%) 
    No treatment in previous month   14 (7%) 
Nutritional status 
    PG-SGA A (Well nourished) 
    PG-SGA B (Suspected or moderately malnourished) 
    PG-SGA C (Severely malnourished) 
    PG-SGA score 
    TSF (mm) 
    CAMA (cm2) 
     
97 (51%) 
90 (47%) 
  4  (2%) 
8 (1,23) 
18 (3,47) 
40.4 ±14.2 
    BMI (kg/m2) 26.9 ± 5.5 
BMI categoriesa,b (n) 
       Underweight (≤18.5kg/m2 <65 yr, <22 kg/m2 ≥65 yr) 
       Acceptable weight (18.5-24.9kg/m2 <65 yr, 22-29 kg/m2 ≥65 years) 
       Overweight/obese (≥25kg/m2 <65 years, ≥ 30kg/m2 ≥65 years) 
17 (9%) 
89 (47%) 
85 (44%) 
 22
Continuous variables presented as mean ± standard deviation for normally distributed 
variables or median (minimum, maximum) for data that are not normally distributed.  
Categorical variables are presented as counts (%).  
 
aBMI categories based on National Health and Medical Research Council definitions for those 
persons aged less than 65 years [21] and bdata from the Longitudinal Study of Aging for 
persons ≥65 years [22] 
PG-SGA = Patient Generated-Subjective Global Assessment (Ottery 2000). BMI=Body Mass 
Index, TSF = tricep skin fold, CAMA = corrected arm muscle area.  
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Figure 1. Frequency of nutrition impact symptoms assessed by the Patient 
Generated Subjective Global Assessment (PG-SGA) in 191 oncology patients  
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PG-SGA = Patient Generated-Subjective Global 
Assessment (Ottery 2000). 
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Figure 2  Percentage of malnourished patients according to the number of nutrition 
impact symptoms assessed by the Patient Generated Subjective Global Assessment (PG-
SGA) (N = 191) 
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PG-SGA = Patient Generated-Subjective Global Assessment (Ottery 2000). 
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Table 2: Association between nutritional status and variables for 191 oncology patients 
attending an Australian public hospital 
 
  
               Nutritional status 
 
Variable  
 
Well Nourished 
(PG-SGA A) 
n=97 
Malnourished 
(PG-SGA B & C) 
n=94 P value 
Gender (M : F) 34:63 (35%:65%)
 
43:51 (46%:54%) 
 
0.174 
PG-SGA score 
 
5 (1-16) 13 (4-23)  <0.001a 
BMI categoriesc,d: 
       Underweight (≤18.5kg/m2 <65 yr,  
                                <22 kg/m2 ≥65 yr) 
       Acceptable weight (18.5-24.9kg/m2 <65 yr,    
22-29 kg/m2 ≥65 years) 
       Overweight/obese* (≥25kg/m2 <65 years, ≥ 
30kg/m2 ≥65 years) 
 
 
2 (2%) 
 
46 (47%) 
 
49 (51%) 
 
15 (16%) 
 
43 (46%) 
 
36 (38%) 
 
0.002b 
TSFe    
<5th percentile 
>5th percentile 
5 (5%) 10 (11%) 0.214 
92 (95%) 83 (89%)  
CAMA (cm2)     
      Underweight   <21.4 males, 21.6 females 4 (4%) 5 (5%) 0.697 
      Not underweight ≥ 21.4, ≥ 21.6 93 (96%) 89 (95)  
 
a Statistically significant (P<0.05) based on Mann Whitney analysis (U score = 733) 
 
b Statistically significant  (P<0.05) based on Chi squared analysis (X2 (2) = 11.986) 
 
cBMI categories based on National Health and Medical Research Council definitions for those persons aged 
less than 65 years [21] and ddata from the Longitudinal Study of Aging for persons ≥65 years [22] 
 
e TSF is missing for N=1 
M = male; F = female; BMI = body mass index; TSF = triceps skin fold; CAMA = corrected arm muscle 
area; PG-SGA = Patient Generated-Subjective Global Assessment (Ottery 2000). Categorical variables are 
presented as counts (%). The continuous variable of PG-SGA score is not normally distributed and presented 
as median (minimum,  maximum). 
 
 
